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Abstract: Land degradation affects a significant portion of the Earth’s ice-free land area and several
countries have embraced the challenge of restoring large parts of their degraded lands. Success in
these efforts depends on various factors, including the amount of resources invested, the technical
capacity available and the degree of involvement of stakeholders. Burkina Faso has committed to
restoring 5 Mha of degraded land by 2030. We identified 39 forest landscape restoration initiatives
(FLR) in this country and interviewed their managers to obtain an overview of critical aspects and
constraints that could orient future efforts. Our results show a recent growth of FLR initiatives, as most
of the projects examined started in the last few years; however, the scale of implementation seems
incompatible with country-level targets. Funding is coming mainly from international cooperation
and this may lead to risks in long-term continuity and sustainability of FLR. Furthermore, FLR projects
are carried out by a multitude of agencies, with local NGOs and associations as the main players;
this finding highlights the need to coordinate ongoing efforts and flag challenges in tracking progress.
Tree planting is common to most FLR initiatives examined, with aspects of quality and quantity
of planting material available becoming critical in ensuring success; this raises the need to ensure
farmers are well-trained in its collection and handling. Finally, more homogeneous approaches in
monitoring across FLR initiatives should be adopted.
Keywords: land degradation; forest landscape restoration; arid lands; tree planting
1. Introduction
Figures are greatly debated, but global estimates indicate that land degradation affects an area ranging
from less than 10 to greater than 60 million square kilometers [1]. In order to combat environmental
degradation, restoration initiatives have been put in place in different parts of the world, varying
largely in their end goals, the approaches used, the resources available and the degree of participation
of local communities [2,3]. Past experience has indicated that neither agricultural development nor
conventional reforestation approaches have provided optimal solutions to simultaneously reach
conservation targets, guarantee sustainable livelihoods and an adequate provision of ecosystem
services. Thus, new concepts have been developed to address restoration objectives at the landscape
level, using different combinations of approaches, ranging from managing natural forest regrowth to tree
planting [2], maximizing livelihood improvements in addition to reaching biodiversity conservation
goals. Drawing from these considerations, the concept of forest landscape restoration (FLR) has
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been gradually reaching visibility. The original definition of FLR describes it as “a planned process
that aims to regain ecological integrity and enhance human well-being in deforested or degraded
landscapes” [3,4]. It is different from site-level restoration because it targets ecological processes that
operate at a larger landscape scale [5,6], and it aims at optimizing the flow of ecosystem services and
goods from trees in the landscape. The FLR framework is meant to be flexible enough to encompass
different ecosystem restoration approaches applied in different parts of the landscape, based on
site-specificities. These approaches, as identified by the Society of Ecological Restoration and other
authors [7,8] span from ecological restoration (aiming at recovering most characteristics of the original
ecosystem), to rehabilitation (intervention that focuses on functional recovery, involving also native
species) and reclamation (intervention that turns disturbed land into a desired state, reconstituting
only some functions). A landscape-level management approach integrating trees, forests and forestry
with other land uses has been considered likely to produce sustainable outcomes [9], especially in
dryland landscapes, where forests and trees are part of a mosaic of land uses in which they play an
essential role in sustaining livelihoods.
In Africa, 30 countries have committed to embracing the challenge of restoring significant portions
of their land by participating in the African Forest Landscape Restoration Initiative (AFR100; https:
//afr100.org). This is a regional country-led effort supported by the African Union that contributes to the
achievement of domestic restoration goals and sustainable development commitments. AFR100 adheres
to international targets and agreements, such as the Aichi Biodiversity Target 15 [10], the Bonn
Challenge [11], and the Sustainable Development Goal 15 [12], with an overall objective to restore
100 million hectares of degraded land in Africa by 2030.
Burkina Faso is among the countries that joined AFR100 with a commitment to restore 5 Mha
of degraded land by 2030 (http://afr100.org/content/burkina-faso). In this country, droughts and
expansion of cultivated areas have caused a considerable loss of natural woody vegetation and
triggered degradation processes, which affect ca. 470,000 ha/year, equivalent to ca. 19% of the country,
based on estimates by the Ministry of Environment, Green Economy and Climate Change of Burkina
Faso [13]. Environmental degradation can be found across all ecoregions in Burkina Faso (Sahelian and
Sudanian), and the country lost 22% of its forest cover and 18% of other woodlands between 1990 and
2015, according to statistics by the Food and Agriculture Organization FAO [14]. The remaining forest
cover has also been affected by fragmentation [15].
A growing number of FLR projects have been set in place by different agents in Burkina Faso, as a
result of the restoration pledges put forward by the government. However, an aggregated analysis
of the various ongoing activities is missing. The purpose of this study is to take stock of existing
experience in implementing solutions to slow down degradation and foster restoration in forest
landscapes in Burkina Faso. We analyzed initiatives that aimed at increasing tree cover within mosaic
landscapes with different land uses, with trees occurring at varying densities compatible with other
uses of the land (e.g., agroforestry systems). We assessed whether ongoing initiatives are implemented
at a pace that will enable country-level restoration targets to be reached. We examined the sustainability
of the efforts set in place based on the type of funding and agents involved. We looked at which
approaches are used for FLR, at the technical barriers and solutions found, particularly with regard
to tree establishment, and examined what lessons learnt are emerging, with the ultimate objective to
orient future efforts.
2. Materials and Methods
To carry out this study we produced an inventory of FLR initiatives ongoing in Burkina Faso.
The initiatives targeted were, to different extents, aiming at bringing back a tree cover in the landscape,
as well as pursuing a variety of objectives, including the restoration of the productive functions of the
land to sustain local livelihoods. A description of the initiatives targeted for this study was provided
to the resource people contacted. The Forest Department in charge of coordinating FLR efforts in
connection with the Great Green Wall Initiative secretariat, hosted at the Ministry of Environment,
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Green Economy and Climate Change, provided a list of organizations in charge of FLR and their areas
of intervention. Furthermore, the National Tree Seed Center, in charge of supplying planting material
to a large number of restoration initiatives, shared additional information on existing FLR projects and
on implementing organizations active in restoration in different regions of Burkina Faso. The list of
FLR initiatives provided by local institutional contacts was supplemented by a search on the internet
of additional ongoing relevant projects, to be sure that our inventory would be as comprehensive
as possible.
After assembling the list of FLR initiatives, a preliminary contact was established with the
responsible institutions and organizations identified. This step helped to filter out organizations that
were no longer active and, at the same time, to broaden the list of target organizations through a
snowball sampling approach, by which managers of restoration projects indicated additional subjects
for this study based on their network of contacts. The objective was to ensure the list would be as
complete as possible and inclusive of the most significant ongoing FLR initiatives. After excluding
those no longer active, a total of 39 initiatives, some of which were implemented in multiple sites,
were retained (see details in Supplementary Materials, Table S1). Their geographic distribution covered
five different regions of the country (Figure 1), located in the Sahelian and the northern part of the
Sudanian ecoregions, which present distinct features. The Sahelian ecoregion is characterized by annual
rainfall ranging between 150 and 600 mm, mainly between June and September. The vegetation is mostly
characterized by wooded grasslands, with herbaceous species and trees (mainly acacias) scattered
across the landscape. Extensive animal husbandry is the main activity, practiced by semi-nomadic
groups, but cereal farming is becoming increasingly common. The Sudanian ecoregion is characterized
by annual rainfall ranging between 600 and 1200 mm, concentrated mainly from May to October.
The prevalent mix of land uses includes traditional agroforestry systems, where useful tree species
are spared during clearing (parklands), and other woodlands and pastures. The main cultivated
crops are cereal and cash crops. Extensive animal husbandry is also largely practiced, primarily by
semi-nomadic groups.
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A semi-structured interview, with both closed and open questions, was conducted involving a
project/program manager or another resource person representing each initiative identified. Field trips
were organized between March and April 2019 to initiatives’ facilities and offices, located in settlements
in rural areas and in the capital city (Ouagadougou), to carry out interviews in person with their staff.
The survey questions were sent in advance to each organization to ensure that relevant information
could be gathered and prepared and a staff member with the right experience and knowledge could be
identified for interview. Interviews generated both quantitative and qualitative information and were
focused on documenting the following aspects (see details in Supplementary Materials, Full Survey):
main goals of each restoration initiative selected, sites of interventions, years of activity, funding
mechanisms, degree of involvement of different stakeholders, technical aspects in the implementation
of FLR activities, seed sources used for tree planting and the main constraints faced in achieving the
initiatives’ objectives. The language used was French. Responses were coded and categorized for the
analyses. The survey was developed following the structure of an earlier survey on forest restoration
initiatives, conducted in Colombia by Murcia and Guariguata [16], to enable future comparisons across
multiple countries. Although the survey developed by Murcia and Guariguata was more focused
on ecological restoration, the overall structure and the options presented for closed answers were
suitable to also capture the main traits of FLR initiatives (see details in Supplementary Materials,
Table S2). Of the different aspects covered in the survey, we decided to present here only the results that
looked the most robust, supported by clear answers from all respondents, without gaps or incomplete
responses. In some cases, we excluded from our presentation of results those survey sections that
seemed more difficult to treat, in particular those related to an assessment of the costs of FLR initiatives,
because respondents provided aggregated figures that covered very different types of interventions,
limiting the possibility of comparing values across projects.
With regard to the type of land tenure in FLR projects, we identified categories based on whether
the land undergoing restoration was public or managed privately (i.e., at the household level),
and whether it had a protection or a production regime, following the classification used by Murcia
and Guariguata [16] (see details in Supplementary Materials, Full Survey).
3. Results
3.1. Characteristics of FLR Initiatives Implemented in Burkina Faso
The spatial distribution of FLR initiatives surveyed mirrors the patterns of land degradation in
Burkina Faso, as revealed by national assessments of the Ministry of Environment, Green Economy
and Climate Change [17], with restoration efforts concentrating in the Sahelian ecoregion and in
the northern part of the Sudanian ecoregion, both severely affected by land degradation processes
(Figure 1).
The survey revealed that just 3 out of 39 initiatives have been in place since the late 1980s–early
1990s (see Supplementary Materials, Table S1), while the majority of the FLR initiatives sampled (59%)
started their activities in 2016 or later. It is interesting to note that one of the longest existing efforts
started as an initiative of an individual, Yacouba Sawadogo, an emblematic smallholder who started
30 years ago rehabilitating traditional cultivation practices to conserve soil fertility and manage water.
His land now works as a demonstration plot and provides an example of sustainable agricultural
practices and nursery management. All other long-lasting efforts recorded in this study have been
managed by local NGOs or associations.
The most common source of funding was multilateral cooperation (primarily through UN
programs and regional initiatives) (Figure 2). In 54% of the cases, funding came from multiple sources.
In total, the 39 initiatives examined had a target of restoring 78,756 hectares, as of 2020. Most individual
targets ranged between 100 and 1,000 ha; target areas of <100 ha represented a minority (Figure 2b).
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We identified four main types of implementing agencies: local NGOs or associations, local government
(national or subnational), international institutions (including international or intergovernmental
organizations established by treaties among sovereign states, e.g., UN organizations) and international
NGOs (non-governmental organizations with an international scope). In 49% of the cases, FLR initiatives
were implemented by local NGOs and associations, followed by international organizations (26% of
cases) and, in a smaller number of cases, by the local government and international NGOs (Figure 2c).
Scientific support was provided by governmental institutions in 45% of the cases examined; however,
33% of the initiatives did not have any scientific backup (Figure 2d). Larger organizations (international
or intergovernmental organizations) tended to subcontract local associations, or groups representing
local communities, in the implementation of restoration activities.
In 46% of the cases described, intervention sites were located on privately managed land, used for
agro-sylvo-pastoral activities; another 41% of the initiatives focused on public land under a protection
regime (e.g., national park, communal forest) and 38% of the initiatives were implemented on public
land without a formal protection regime (Figure 3). Most FLR initiatives (61%) involved just one
type of land and a minority of FLR initiatives (13%) targeted a composite mix of more than two land
types (defined based on land tenure and use). The three most commonly cited goals of FLR were the
recovery of ecological functionality, an increased resilience of local communities to climate change and
the promotion of agro-sylvo-pastoral productivity (Figure 4).
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3.2. Different FLR Approaches Adopted
Most FLR initiatives targeted (92%) were centered on planting trees (Figure 5); in 49% of cases
trees were not planted alone, but in association with shrubs and herbs. The tree species most commonly
planted were largely indigenous (62% of the species cited), providing valuable non-timber forest
products (such as fruit, seeds, leaves and bark). They included also forage species and thorny species
useful for fencing (see Table S3 in Supplementary Materials for a list of tree species planted). In 61% of
cases, selection criteria for native trees were based on preferred species traits matching local needs
(e.g., production of an abundant litter to restore fertility), explicit demand from project beneficiaries
(15%), availability of the seeds (13%), and easy propagation (8%).
Tree planting was combined with use of natural regeneration in 61% of the projects. Soil and
land management practices were also adopted in 61% of the initiatives. Soil and land management
practices are often essential preliminary operations before planting in drylands, as they contribute to
restoring fertility, reducing erosion and favoring water capture during the rainy season. They consist
mainly in the creation of stonewalls, half-moons, Vallerani trenches [18], and zaï pits (see Table S2 in
Supplementary Materials for a detailed description of soil and land management practices).
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FLR initiative targeted (see Supplementary Table S2 for more details on different technical solutions
used in restoration).
In 56% of the FLR initiatives, the supply of planting material (seed/seedlings) was provided by an
institutional source, the National Tree Seed Center of Burkina Faso (CNSF), either from the central
office in Ouagadougou or from its regional facilities (Figure 6). In 28% of the cases, the main source of
planting material was self-collection carried out locally, either by staff of FLR initiatives or by local
smallholders involved in the project. About half of the FLR initiatives (49%) had established their own
nurseries to meet the demand for forest reproductive material. Only for about a third of the initiatives
(31%), was it possible to obtain figures about annual seedling production, which in 13% of the cases
was above 50,000 seedlings/year. Limited access to water was the most frequently reported constraint,
indicated by 56% of the initiatives. Among other constraining factors, lack of funding and damage
produced by animals trampling on seedlings in restoration sites (Figure 7) ranked in second and third
position, respectively. Issues related to the involvement of local communities were reported by only
three FLR initiatives.
In 78% of the initiatives, monitoring of targets’ achievements was carried out through approaches
that varied largely, from the implementation of field assessments based on protocols defined within
each initiative (39% of cases), to the hiring of external consultants (18% of the cases), the use of satellite
images (13% of cases) or the involvement of staff from local or central institutions, charged with the
task of reviewing progress.
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In 85% of the initiatives, the direct beneficiaries were involved in FLR, but mainly provided labor
for restoration activities, generally without remuneration. With regard to gender aspects, in 33% of
the initiatives, women were explicitly included among the beneficiaries of restoration, although this
generally entailed an engagement in temporary task assignments. In 15% of cases, women could
participate in decision-making by becoming members of a management committee. In only three
cases it was reported that women could access land to implement restoration activities; however,
not individually, but organized in associations. Training of local beneficiaries was reported in 98% of the
initiatives. Capacity building was largely focused on practical aspects related to tree planting and soil
management and was carried out by extension services (35% of cases), resource persons or consultants
(23%), research institutions (5%), staff of the organization in charge of project implementation (5%) and
forestry officers (5%).
4. Discussion
4.1. Types of FLR Initiatives in Place in Burkina Faso
Most FLR initiatives covered in this analysis are less than five years old and this seems to reflect
the recent growing efforts to halt land degradation in Burkina Faso and the commitment to allocate
resources to recuperate those lands that have lost any productive function. In our selection of initiatives,
we excluded those no longer actively managed through a program or a project, which injects human and
financial resources to support restoration efforts, as it would have been hard to identify a suitable local
resource person able to provide a detailed overview. However, despite the fact that our figures include
only active programs and projects, the country seems far from reaching its restoration commitments.
The 39 forest landscape restoration initiatives examined contribute collectively less than 2% to the
overall country-level target to restore 5 million hectares of land by 2030, based on the pledges of
Burkina Faso within the frame of AFR100, corresponding to 415,000 ha/year. This points to the need
to increase the scale of forest restoration efforts in order to meet the recently defined country-level
targets. However, quality of the efforts set in place is a key aspect to take into account; past experience
has shown low survival rate in large scale tree plantations, while individual or small-scale collective
efforts, such as exclosures or “Sahelian bocage” have been more successful, although more costly [19].
The “Sahelian bocage” is an approach piloted in the 1990s in one site in Burkina Faso and has now been
adopted in other experimental farms; it consists of a rural landscape with individually owned plots
and common grounds all surrounded by live fences. The meadows and/or fields are managed through
an informal co-ownership of the landowners, who form an association of beneficiaries. Within the
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perimeter of the bocage, fields are no longer exposed to the pressures of overgrazing; a system of
earth dykes, ponds and hedges prevents soil erosion, and trees and bushes are integrated into crop
cultivation [20]. However, the initial costs are significant (500 euro/ha); in addition, a collaborative
attitude among farmers must be in place. Similarly, the existing experience of establishing fenced plots
indicates that the highest capital cost relates to the initial purchasing of fencing material [21].
Based on our sample of FLR initiatives, the most common sources of funding were bilateral
and multilateral cooperation (primarily through UN programs and regional initiatives); this finding
directs attention to the fact that the significant and growing investment in FLR in Burkina Faso is
largely sustained by external funding sources. FLR is a long-term process, so it should be sustained by
long-term funding. Financial resources coming from sources external to the country may not provide
sufficient continuity to adequately sustain efforts in place. This reminds us that forest landscape
restoration needs to become an economically attractive opportunity [22], and the different values of
forests should be recognized; for example, through mechanisms such as payments for environmental
services (PES), although their implementation may be very complex and dependent on the local
context [23]. In addition, FLR should be sustained by public funding coming from different programs,
not only focused on the environment but also, for example, focused on poverty reduction. About 80% of
the population in Burkina Faso is involved in agricultural activities and rural communities rely strongly
on dry forests and woodlands for their livelihoods; in particular, generating income from non-timber
forest products, diversifying their diet and accessing medicinal products [24,25]. In addition to these
uses, forests also play the role of a safety net in case of low agricultural yields [26].
In the actual implementation of restoration in Burkina Faso, non-state actors such as NGOs and
associations have a major role in a large part of the restoration efforts in place. This poses questions
regarding the scientific and technical support that small-scale organizations can count on in their efforts.
From our survey, scientific support was mainly provided by governmental institutions, but a third of
the initiatives did not have any kind of scientific assistance. In addition, the multitude of operations
and lack of a standardized system for monitoring progress across existing initiatives pose challenges in
scaling up FLR efforts, making it harder to coordinate interventions, take stock of positive experiences
and understand what recurrent bottlenecks should be addressed to increase the success rate of FLR
projects [13,27]. In order to achieve these objectives, coordinating platforms and networks play an
essential role.
With regard to coordination and harmonization of approaches, Burkina Faso is part of a large
regional program, the Great Green Wall initiative (GGWI), aiming to build resilient landscapes in
21 African countries by restoring degraded arid lands. The initiative focuses on the restoration of
multiple ecosystem services and poverty alleviation to avoid further degradation of the forest [28]. It has
offered a platform for the co-operation of stakeholders such as the local communities, governmental
institutions, NGOs and scientists, thus creating an opportunity to include many perspectives for
guiding strategic choices and to benefit from a synergy between research and implementation [29].
The original idea was proposed in the 1980s and was later embraced by the Africa Union and revived
with the signing of all 11 Sahelian countries in June 2010. However, the initiative has encountered
some criticism at local and international levels. Detractors argue that the GGWI has marginalized local
people in decision-making processes, and that the lack of adhesion of local communities and regional
decision makers will compromise the long-term sustainability of the program [30]. Furthermore,
it has been observed that the emphasis on converting agricultural land to tree monocultures may put
pressure on the water system and may also lead to a loss of traditional livelihoods [31].
4.2. FLR Approaches Adopted
The sample of initiatives targeted in this survey had a fair geographic spread and covered different
FLR approaches. Both the restoration of ecological functionality and production were targeted in
the majority of cases. Approaches tended to vary based on the vocation of the land to be restored
(e.g., forest, agricultural or pastoral land); in our sample of initiatives examined, FLR often translated
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into tree planting, which is a necessary option in the case of excessive harvesting pressure, or lack of
natural regeneration for some species [32,33].
Tree planting was carried out alone or with preparatory plant species, such as herbs and shrubs that
contribute to restoring the soil, preparing the ground for, or accompanying, tree planting. Evidence from
pilot sites in Mali, Burkina Faso and Niger has revealed that combining the planting of slow-growing
indigenous trees or shrubs with fast-growing native edible herbaceous and fodder species for livestock
leads to very successful outcomes [34,35]. Herbaceous plants are critical for supporting agro-pastoral
systems but also play a role in soil protection, creating soil-retaining vegetative barriers, contributing
to the fixation of dunes and litter accumulation [9]. Research has shown that nurse shrubs positively
modify the establishment conditions for tree seedlings through a canopy effect, which influences the
microclimate by reducing air and soil temperatures, radiation and vapor pressure deficit. In addition,
nurse shrubs have been found to modify soil properties by trapping windblown particles and generating
organic litter, increasing potassium concentrations in the soil and thereby improving water use efficiency
in plants [36,37]. Finally, by spanning spatially disconnected areas of soil moisture with their roots,
shrubs can favor a redistribution of moisture within the soil profile, producing positive effects for the
associated vegetation. Hydraulic redistribution has been found in native woody shrub species in the
Sahel, such as Guiera senegalensis [38] and Piliostigma reticulatum [39,40].
With regard to tree species chosen for planting, from other studies it emerged that smallholders
in Burkina Faso prefer planting exotic tree species with important market value [41–43], so exotic
trees appear to be dominant both in small-scale commercial tree plantations and FLR projects [17,19].
However, the data collected in this survey of FLR initiatives indicate a growing interest of restoration
practitioners in using native tree species, which could have an increasing role to play in FLR, given that
they are culturally and ecologically adapted to local conditions and considering the available growing
knowledge of the characteristics and potential of native species [35,44]. In this way, FLR projects could
also fulfil conservation objectives, ensuring a recovery of tree species and tree populations that are
locally disappearing [45,46].
Natural regeneration was the second most common approach reported in the sample of FLR
initiatives targeted. Natural regeneration approaches are a cost-efficient solution to scale-up restoration
efforts and allow the regeneration of a diversity of native species [47,48]. Farmer-managed natural
regeneration has been widely adopted by smallholders in Niger [48] and other West African countries
because of its low cost. It has led to substantial livelihood benefits, increased social capital and
re-greening of large patches of land [49–52]. Exclosures are successful in restoring soil properties and
fostering a spontaneous regrowth of a diverse vegetal community [53,54]. However, the implementation
of individual fenced plots can be costly [55], as experienced in the establishment of small-scale fenced
plots in Burkina Faso [21]. The installation of communal exclosures has been largely implemented in
the highlands of Ethiopia, but the limited economic outcomes and lack of transparency for benefits
sharing has partly hampered the long-term success and up-scaling potential of this approach [56,57].
The adoption of soil and land management practices was reported in a large number of FLR
initiatives in our study, ranking in third position. These practices are a fundamental part of restoration
efforts in the Sahelian ecoregion, especially in agricultural and pastoral lands (see Table S2 in
Supplementary Materials). Sustainable land management practices have been implemented in large
parts of the country to improve the agricultural yield and combat land degradation, but also to
favor tree regeneration [58–60]. In arid environments, the establishment of a tree cover in highly
degraded sites requires soil management measures to limit soil erosion, recover fertility and slow
down runoff through water management techniques, such as the creation of stone bunds and the
preparation of half-moons or zaï pits (see details on soil management practices in Supplementary
Materials, Table S2) [61,62].
With regard to tree planting material for artificial regeneration, about three quarters of the FLR
initiatives analyzed had obtained at least part of their planting material from an institutional source,
the National Tree Seed Center of Burkina Faso (CNSF). CNSF collects seeds for 166 ligneous species
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and 6 herbaceous species (overall, ca. 70% of these are indigenous) in six different zones to match
the climatic conditions of different planting sites. It applies standard procedure for seed treatment
and testing of germination rate before sale. This allowed FLR project managers to access a wide
diversity of tree species for their tree plantations. However, the second most commonly cited approach
to seed sourcing was self-collection, carried out locally (either by staff of FLR initiatives or by local
smallholders involved in the project). Appropriate training of smallholders in seed collection and
handling seems to be a critical investment to scale up FLR in Burkina Faso, and would also help to
avoid future losses associated with the potential failures in tree establishment. Quality of planting
material and not just quantity should be an aspect to focus on with greater attention, as survival rates
and growing performance of planted trees depend on it. The common survival rate in ongoing national
reforestation campaigns has been less than 25%; some of the reasons are extreme pressures posed by
grazing, bush fires and termites, but also the inadequate choice of planting material and planting
period have been identified among the factors that compromise success [17].
Quality is critical in cases where tree planting is entirely locally driven and based on a seed supply
from informal sources, both for trees and crops [41,63]. Experiences of nursery capacity reinforcement
in agroforestry showed that repeated capacity enhancement for seedling production is often needed,
but this is challenging when funds are available for a limited period of time and seedling production
takes place for only one generation of seedlings [64–66]. Continuous training and interventions to raise
the demand (e.g., buy-back arrangements, promotion of tree planting by smallholders) can provide the
opportunity to transform nurseries into sustainable business ventures and increase the availability of
seeds to smallholders in the long-term [67,68]. Ensuring quality is not critical only in seed collection
and testing but also in nursery management practices [69,70]. Quantity of planting material may also
be a crucial aspect in Burkina Faso. The majority of the FLR initiatives surveyed established nurseries
to produce tree seedlings. However, even considering that upscaling of FLR may be largely grounded
on natural regeneration and farmers’ managed regeneration, the current amount of seedlings produced
seems largely insufficient to meet the demand.
Lack of water availability was found to be a major constraint for FLR in Burkina Faso as in most
arid environments. However, almost all initiatives that reported critical limitations in water availability
had found ways to mitigate this problem, most often using half-moons, zaï, stone walls or other water
conservation practices, which were cheaper than drilling a well. Another commonly reported solution
was the selection of restoration sites located in proximity of wells established for other purposes
(e.g., for growing vegetables). The second most common constraint reported was lack of funding,
followed by animal grazing. Practices to alleviate the effects of overgrazing and animal trampling,
such as farmer-assisted natural regeneration (where farmers manage the regeneration of non-planted
trees through pruning, protection of seedlings or other techniques) and exclosures were all reported as
common practices.
A successful implementation of restoration projects generally requires collaboration of diverse
actors (e.g., local institutions, policy makers, scientific organizations and implementers) and the
strong involvement and support of local communities living in proximity to sites of intervention.
Evidence shows that their deeper engagement in a planning phase would increase chances of success
in interventions [71,72]. In the sample of FLR initiatives investigated, lack of involvement of local
communities was reported as a constraining factor only in three initiatives out of 39; two of these
were managed by international NGOs so the relationship with local communities might have been
less close than in projects managed by local NGOs. Capacity building was a common activity in the
majority of the FLR initiatives assessed, which indicated a widespread intent to raise the skills of local
communities. However, our findings indicate also that women were excluded from most steps of FLR
projects, and local communities were included as beneficiaries and labor force in FLR projects, but they
had limited decision-making power over critical aspects of project design, so “participatory exclusion”
was perpetuated [72,73].
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Based on our findings, monitoring of progress has not followed a standard set of indicators
or a common approach across the various FLR initiatives. Some projects used satellite images for
monitoring, which enabled tracking of changes in vegetation cover. However, ground monitoring is
also essential to understanding the success of FLR projects. Research findings have revealed that while
analyses of satellite images have shown a re-greening of the Sahel since the 1990s, field observations
have indicated that the observed trend in many instances could be attributed to the growth of shrubs;
overall, the vegetation had lost diversity and a change in species frequencies was detected, with a
shift towards more drought-resistant exotic species [74,75]. In addition, qualitative targets should
be considered in monitoring. Most FLR initiatives have been using simple indicators to measure
performance (e.g., counting surviving seedlings), while other critical qualitative indicators could be
adopted, for example examining which strategies have been used for sourcing planting material [76],
or analyzing changes in social dimensions, for example the number and type of social groups benefiting
from restoration, the degree of improvement in tenure rights and community engagement in FLR [77]),
up to longer-term factors, such as the overall improvement of socio-economic conditions of rural
communities [78].
5. Conclusions
Our overview shows that most FLR initiatives in place in Burkina Faso are quite recent, reflecting a
growing effort to halt environmental degradation and restore ecological functionality and production
in degraded lands. However, the scale of implementation of FLR does not yet seem aligned with
country-level commitments. Furthermore, funding for FLR comes mainly from international cooperation
and this may pose some risks in terms of continuity of FLR efforts in the long run. We observed that
FLR initiatives are carried out by a multitude of organizations and agencies, and the main players are
local NGOs and associations. This poses a need to coordinate interventions and track progress across
several initiatives that pursue multiple objectives. Tree planting is common to most FLR initiatives
examined and aspects of quality and quantity of planting material available are critical for the success
of tree establishment, underlying the need to ensure that best guidelines for procurement of tree
planting material are widely disseminated and farmers adequately trained, especially considering the
important role of self-collection recorded in half of the FLR initiatives analyzed. Finally, the diversity of
approaches used to track progress calls for the adoption of more homogeneous monitoring standards,
in order to generate aggregate figures and assess developments at country level.
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